Various electrophysiological tests of hearing have been tried, some successfully and others less so with the aim of introducing an element of 'objectivity' into hearing assessment. That is to say, objectivity in that subjective judgments by the patients are not required, although judgment by the tester is required unless some form of computerized machine scoring technique depending upon probabilistic criteria is employed.
Two main categories of electrophysiological tests are recognized; those based on reflex activity and those that monitor the neurophysiological activity of the auditory system and the central nervous system generally.
Tests Based Upon Reflex Activity
Psychogalvanic skin response (PGSR): This test, which depends upon a sudomotor reflex, has been tried as a method of testing hearing. It is a true pavlovian conditioned reflex where the two stimuli, one nocuous (electric shock) and the other a sound, are given simultaneously. The nocuous stimulus induces a sudomotor response which is very easily monitored electrically as a decrease in skin resistance. When the response is 'generalized' as the patient becomes conditioned, the patient reacts to the sound stimulus alone by a sudomotor response and this is evidence that the patient has heard the sound. The interpretation of this test has posed many difficulties and is of little value for testing children and is nowadays rarely used for this purpose. Stapedial reflex: This useful test is based upon the use of an acoustic impedance bridge for measuring the acoustic impedance of the middle ear.
When the point of minimal impedance (or its reciprocal, the maximal compliance) is determined and the bridge adjusted to this level, a sound into the ear will evoke a reflex contraction of the stapedius muscle bilaterally and this is shown as a brisk impedance fluctuation, either by observing the deflection of a meter or by means of a graphic trace on a strip-chart recorder. Usually the stapedial reflex is registered as a crossed reflex mainly for simplicity, as an acoustic probe must be inserted into one ear and the test sound is therefore directed into the opposite ear. Ipsilateral stimulation is possible, but the combined acoustic probe and test tone transducer is considerably more complex and so far it is used only experimentally. The stapedial reflex indicates responsiveness of the cochlea that is stimulated and integrity of the reflex arc, i.e. cochlear nerve, facial nerve including its nucleus, the stapedius muscle itself and the ossicular connexion between the stapedius insertion (into the stapes) and the drum membrane. The stapedial reflex is of use in Bell's palsy, suspected ossicular disruption (e.g. after head injury) and as a test of cochlear sensitivity.
Unfortunately the reflex is not particularly sensitive (threshold about 80 dB) but it is completely objective. Impedance measurements are extremely valuable in children for the diagnosis of chronic catarrhal deafness (Brooks 1970) and the stapedial reflex, if positive, is very reliable. Conductive lesions of the middle ear frequently abolish the reflex (by decreasing its sensitivity still further) and this somewhat diminishes its value in children. An absent stapedial reflex in a young child may have little meaning, but a positive response is a very reliable indicator. Recent studies of the reflex threshold differences using pure tones and noise bands suggest that the reflex may be used to give a worth-while estimate of the presence and extent of sensorineural (inner ear) hearing defects.
Crossed acoustic reflex: This response, formerly known as the postauricular muscle response, has been studied recently as a sort of neurophysiological screening test for children. It is a rather labile response but, being bilateral and dependent upon muscle tone, it can be recorded fairly conveniently by the use of a two channel system, recording from each postauricular muscle simultaneously. An averaging computer is required and of course it must have two channels. As the test depends upon adequate muscle tone, movements of the head to one side, while leading to a diminution on one side will lead to a corresponding increase on the opposite side. Passivity, by diminishing muscle tone, causes the reflex to diminish. Despite some problems of lability and physiological adaption Douek et al. (1973) have found it a useful method for assessing the hearing of troublesome children. The threshold of this reflex is about 30 dB HL.
Tests Depending on Monitoring
Neurophysiological Activity Auditory evoked responses: There are several neural responses which can be evoked by sound stimuli, the best known and used being the vertex potential (V-potential). This is a slow response with a latency of 50 milliseconds and a duration of 200-300 ms. There are also short-latency responses and very long duration d.c. responses (e.g. the contingent negative variation or CNV) but neither of these will be discussed here.
The method of audiometry based on the Vpotential is called ERA (electricor evokedresponse audiometry) and this is not to be confused with an earlier technique based upon the recognition of the K-complex in the EEG record. ERA, which depends upon computer averaging, has completely displaced so-called EEG audiometry which is practically never used today. ERA can be used to find the patient's threshold at the usual audiometric frequencies so that an actual audiogram is obtained (Davis et al. 1966 ). In the case of adults and reasonably cooperative school age children the results are comparable with conventional audiometry, being a little less sensitive, and the results are repeatable with an acceptable degree of consistency (Beagley & Kellogg 1969) .
The test has its principal application in the testing of those adults and older children who are unreliable audiometric subjects and who give thresholds which are inconsistent or manifestly erratic or inaccurate. Nonorganic hearing loss, either 'hysterical' or deliberate (malingering), can be evaluated by its use, and it is valuable in the medico-legal context. It was hoped that difficultto-test infants could be conveniently tested by ERA, but in fact the method has many difficulties of interpretation with young, hyperactive children or children with CNS abnormalities especially epilepsy (Schimmel et al. 1974) . Muscular artifacts are frequently troublesome and athetosis, or tics of various types, present many difficulties. For hyperactive children ERA can be carried out under sedation, but not under general anesthesia. It is probable that new lines of research (Beagley 1972 , Sayers et al. 1974 , will help to eliminate many of the difficulties and inconsistencies which at present affect this very attractive method in the case of young infants, but as things are today restless or hyperactive children, especially with CNS anomalies, who require sedation are more conveniently tested by means of electrocochleography.
Electrocochleography is a purely peripheral test and as such is independent of artifacts arising within the CNS. Basically, it records electrical events within the cochlea and the cochlear nerve. Various electrode placements are possible, the most sensitive being a transtympanic needle electrode which is passed through the drum membrane to make contact with the promontory of the middle ear which overlies the important basal turn of the cochlea. Using averaging to clarify the record, the compound action potential of the cochlear nerve is recorded in response to a series of acoustic clicks and in this way a threshold estimate can be made which is both valid and reliable (Aran etal. 1969 ). It gives less information than ERA, but its reliability with difficult infants heavily outweighs this disadvantage. Possibly the most attractive feature of electrocochleography is the fact that it can be conducted under general anesthesia (ketamine is very suitable) and the patient can be tested as a day case. Large numbers of these tests have been successfully carried out without reported complications and it appears to have a very large in-built margin of safety. As well as being useful for testing difficult children, electrocochleography also appears to be very helpful in diagnosing early retrocochlear lesions such as acoustic neuroma, according to an investigation now in progress by A W Morrison, H A Beagley and W Gibson.
Several other neurophysiological tests are currently under investigation. Most of these depend upon 'far-field' recording of volumeconducted electrical events occurring within the nervous system, particularly in the various synaptic stations of the auditory pathways of the brain stem. These will not be discussed further here, but their future importance is undoubted. Electrophysiological tests of hearing are carried out in many major centres including Bristol, Manchester, Birmingham, Glasgow, Belfast and London.
Glue earalso referred to as secretory otitis media, serous otitis media, exudative otitis media, non-suppurative otitis media and tympanic effusionhas shown a remarkable increase during the past fifteen years in contrast to acute suppurative otitis media and discharging ear which are relatively uncommon in hospital practice. It is one of the commonest causes of deafness in school age children. Next to presbycusis (senile deafness) it is the commonest cause of deafness in the general population. Approximately 10% of all children are affected at some time in their early years. It is commonest during the school life of children and usually seen for the first time at about the age of 5 years. Over 85 % of patients are between the ages of 5 and 9 years. The incidence of diseases in infancy is not known but would be higher than generally realized. 
Clinical Findings
The commonest complaint is deafness (90 % of cases) noted either at school or by the parents, and this may fluctuate with cold. Other presenting symptoms are: otalgia in 60 %, upper respiratory infection in 40 %, otitis media in 30 % and tonsillitis in 18%. The typical findings are a dull, yellow, retracted tympanic membrane. The malleus handle appears shorter, broader and whiter than normal. The short process is very prominent. The mobility of the eardrum as tested by pneumatic speculum is impaired and the light reflex is absent (Figs I and 2). Sometimes the eardrum is so retracted that it may be mistaken for a perforation. In a personal series the tympanic membrane appeared dull and grey in 60 % of cases, while in 13 % it was dull and slightly pink; 15 % of cases had a slight and 9% a marked retraction; 3 % showed-a hair-line fluid level.
The deafness is conductive in type and usually about 30-40 dB. This may cause educational problems at school. The average distribution of hearing loss is shown in Table 1 . In doubtful cases and in small children including infants, the indirect method of measuring compliance with Madzen ZO 70 impedance bridge or similar equipment is reliable in over 90 % of cases 
